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Abstract

e AIM: To observe and analyze the effectiveness and
safety of wearing corneal refractive therapy (CRT) and
vision shaping treatment (VST) designed orthokeratology
in controlling myopic progression in adolescents with low
E-value corneal morphology.

e METHODS.: This prospective study involved 100 cases
(100 eyes) of adolescent myopia patients fitted with
orthokeratology at our optometry clinic from January 2020
to December 2021. The data of right eye were collected for
research, and they were divided into low myopia group
(-1.00 to -3.00 D) and moderate myopia group (-3.25 to
-5.00 D) according to spherical equivalent, with 50 cases
in each group. Each group of patients was further
randomly divided into the CRT group and the VST group,
with 25 cases in each group. Uncorrected visual acuity,
refractive error, axial length (AL), tear film break - up
time (BUT), corneal endothelial cell density, corneal
staining grading, lens decentration, and refractive power
at 15° - 30° were measured before and after wearing
orthokeratology, with a follow-up duration of 1.5 a.

e RESULTS: The uncorrected visual acuity of CRT and
VST subgroups in the low myopia group showed no
statistical significance at any time point after wearing
orthokeratology. However, in the moderate myopia
group, CRT subgroup showed better uncorrected visual
acuity than the VST subgroup, with significant differences
at1dand 1 wk (t=-9.474, -12.067, both P<0.01); no
significant differences were noted at other time points.
After wearing lens for 6 mo and 1.5 a, the AL growth for
the CRT subgroup in low and moderate myopia was less
than the VST subgroup, with no statistically significant
differences. There were no statistically significant
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differences in binocular BUT and corneal endothelial cell
density after wearing lens for 6 mo and 1.5 a. Corneal
injury was lower in the CRT subgroup than that in the VST
subgroup, but the difference was not statistically
significant (Z=-1.803, P=0.071). Lens decentration was
significantly better in the CRT subgroup than in the VST
subgroup (Z=-4.629, P<0.001). In the periphery of the
retina at 15°-30°, there were no significant differences in
the amount of myopic defocus between the two groups,
while it was statistically significant at 1, 3, and 6 mo in the
moderate myopia subgroup (t=-3.949, P=0.008; t=
-5.833, P<0.001; t=-6.231, P<0.001), indicating that CRT
subgroup could produce a greater amount of myopic
defocus.

¢ CONCLUSION: For patients with low E -value corneal
morphology, CRT, using the vector height at 8 mm on the
cornea for fitting, is not limited to the corneal E-value. It
shapes faster and improves uncorrected visual acuity after
shaping, especially for moderate myopia, achieving
better daytime vision. In terms of controlling myopia, CRT
fitting elevates return zone depth (RZD), creating a small
central optical zone to produce more peripheral myopic
defocus. However, there was no significant difference
between the two groups in controlling AL growth. Both
groups showed minimal corneal damage, indicating
consistent safety in myopia control.

o KEYWORDS: orthokeratology lens; corneal E - value;
adolescent myopia; efficacy; safety
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P R RS AR
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TSI (B2, B 9/16 7/18 0.368 0.544 10/15 8/17 0.345 0.556
AR (X £S %) 11.24+1.82 11.00£1.57 0.5 0.619 11.68+1.54 11.88£1.39 -0.483 0.632
SE(X#£S,D) -2.35+0.53 -2.27£0.54 -0.529 0.6 -4.21£0.56 -4.12£0.58 -0.558 0.579
AL(X%£S,mm) 24.74+0.33 24.74+0.41 0 1 25.22+0.44 25.21+£0.43  0.081 0.936
S K(X£s,D) 41.37+1.42 41.93£1.42 -1.394 0.17  41.75+1.24 41.45+1.11  0.902 0.371
BEIY K(X%s,D) 43.16+1.26 43.48+1.74 -0.742 0.462  43.93+1.38 43.97£1.05 -0.116 0.908
FARS IR 22 (X £S , um) 30.40+5.14 30.10£5.37  0.202 0.841  33.95+9.31 33.89+9.62  0.022 0.982
FONE B4R (X £S ,mm) 11.85+0.18 11.94+0.16 -1.871 0.067  11.89+0.28 11.76£0.27  1.672 0.101
K E (H(x£s) 0.35+0.049 0.35+0.055 0 1 0.35+0.048 0.35+0.049 0 1

I N B B (XS, cell/mm?)  3120.66+155.27 3028.60+167.05 1.952 0.057
BUT (X5 ,5) 9.88+1.30 10.07£1.07 -0.565 0.574

2989.13+137.41 2978.14+115.46 0.307 0.76

9.03+1.89

9.32+1.14

-0.661 0.512

KB . —1.00--3.00 D; HBE I . —3.25--5.00 D;CRT 4H . it ik CRT /B8 45, VST 20 . ik VST fa s p .

*2 BIRAMIE&MESRRANEL

(X£s,LogMAR)

20531 BT WS 1 d WS 1wk BBE)S 1 mo BBR)S 3 mo BB 6 mo MBS 1a HWBIS 15a
fREEEA CRT 41 (n=25) 0.52+0.11 0.14+£0.11° 0.09+0.03"  0.06+£0.05*  0.04£0.03" 0.04+0.02° 0.05+0.04" 0.06+0.05"
VST 44 (n=25) 0.50+0.12 0.19+0.14* 0.11+0.07"° 0.07+0.05"° 0.06+0.05"° 0.05+0.04"° 0.06+0.05"° 0.08+0.06""

t 0.614 -1.4 -1.303 -0.707 -1.706 -1.11 -0.779 -1.278

P 0.542 0.168 0.199 0.483 0.095 0.272 0.44 0.208
FEEIEM CRT 41 (n=25) 0.83£0.11 0.24+0.12° 0.10+0.05" 0.07+0.06°  0.09+0.06° 0.10+0.08" 0.11x0.05" 0.14+0.12°
VST 20 (n=25) 0.81+0.12 0.59+0.14* 0.35+0.09"° 0.12+0.11%° 0.12+0.10"° 0.13£0.09"*"* 0.14+0.08" 0.17+0.07""

! 0.614 -9.474 -12.067 -1.983 -1.921 -1.841 -1.582 -1.086

P 0.542 <0.001 <0.001 0.053 0.069 0.072 0.12 0.283

TE AR . —1.00--3.00 D; FEEITAL . —3.25--5.00 D; CRT 41 . it 8 CRT ¥4, VST 4. Bl d VST MK, *P<0.05 vs B

BiRT ;< P<0.05 vs BBESE 1 d;°P<0.05 vs TS 1wk,
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*3 WREALBE BUT . AENEMAMEE EILE x*s
4151 AL ik (mm) BUT(s) 61PN B2 410 025 B ( cell/mm? )
=7 6 mo 1.5a 6 mo 1.5a 6 mo 1.5a
LB AL CRT 41 (n=25) 0.08+0.13 0.20+0.17 9.71+£2.37 9.59+2.16 3020.66+167.53  3011.39+129.75
VST 41 (n=25) 0.12+0.33 0.27+0.36 9.62+2.05 9.43+2.99 2987.32+142.41  3002.58+151.38
t -0.559 -0.873 0.144 0.216 0.76 0.221
P 0.579 0.387 0.886 0.83 0.451 0.826
R A CRT 41 (n=25) 0.10+0.28 0.22+0.21 8.81+2.51 8.69+2.95 2994.18+126.93  2976.91+£147.96
VST 4H (n=25) 0.16+0.35 0.32+£0.29 8.76+3.03 8.57+3.04 2952.75+103.58  2945.80+114.24
t -0.668 -1.391 0.063 0.142 1.267 0.835
P 0.508 0.171 0.95 0.888 0.211 0.408

W AREEEM . -1.00--3.00 D; R . —3.25--5.00 D; CRT Z0 . ik CRT #f BB IR 45, VST 41 . ek VST fhRsaiE s,
%4 CRTHEVSTAHEZERIEE

] P AERY SE AL FIH K BENE K MlmEE2E MIER MANBEE MBI ERARERE BUT
415 _ _ _ _ _ _ _ _ _ _
(B4 Bl) (x+s, %) (x+s,D) (X£S,mm) (X£s,D) (X£S,D) (XS, um) (XS, mm) (X%S) (X%S cell/mm?) (X%S,s)

CRT 4

( Sg) 19/31  11.46+1.68 -3.28+0.55 24.98+0.39 41.56+1.33 43.55+1.32 32.18+7.23 11.87+0.23 0.35+0.05 3054.89+146.34 9.46+1.59
n=

VST 21

(n=50) 15/35  11.44+1.48 -=3.195+0.56 24.975+0.42 41.69+1.27 43.73+1.395 31.99+7.49 11.85+0.22 0.36+0.05 3003.37+146.26 9.69+1.11
n=

X2/t 0.713 0.063 -0.769 0.062 -0.501 -0.662 0.129 0.45 -0.989 1.761 -0.878

P 0.398 0.95 0.444 0.951 0.617 0.509 0.898 0.654 0.325 0.081 0.382

7E:CRT 4 . BC# CRT f AL ES ; VST 4H . B s VST f B 6L

%5 CRTHE VST AMABRRGIRILE R(%)

%6 CRT A VST AREMFEENEZESRILE BR(%)

215 R %k 0% g Tz Mm% N 25 AR %4 0 I % % 11§23
CRT 41 50  47(94) 2(4) 1(2) 0 0 CRT 41 50 47(94)  2(4)  1(2) 0
VST 41 50 41(82) 5(10) 2(4) 1(2) 1(2) VST 41 50 26(52)  15(30) 7(14)  2(4)

1 CRT 41 Bl # CRT B HIE 555 VST 41 Be 8 VST Ff Ik 2
T4,

25 RIRBRERALER A BT B It 0 175 10 44 i 3k
1 mo5 i B HLIE I 14k (81 539, CRT 4188 F M (57 1% LA T
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PR CRT 4L F1 VST 4l 22 R A G2 L (¥ P<
0.001) ,CRT 4R/~ A: T8 Z (Wi ML 2 f i, W38 7, MRT
PRI AR 15° =30 K400 Do A 30 400 2 6 e 5 o A LI 1.2,
27 AR KEBRRRIEE MR IRAT LA
JFANE E A BARAE S5 5 B, CRT 4176 56 B R 4R
= RZD SE R LZA, sl P G, 2k &, 3X RE il
B LA B R e XS XN FESE ) RC, AT DL
FEAE /NI B AR IR VST 435k B Al B4 K e, (i
B e AR e, WL 3 4,
3itit

AR IR AR T 56 [, 4R T 20 42 60 4R A
I JUAETE RS R N LSRR ZE A H R A K™, A
FHBLR B LT 19 #9098 5 88 47 30 025 1E A% 1 2 A 3
30 afy s E N ETFE T 20 ZAEMIERRE ",
KA TR EE R, AL F ARG 7 vl g il ) e
SRR M BB B 58 ) Paragon CRT100 £ B YA i
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HF, BT R 2 LA, i HLA Rt 2 2208 ) AR 3G it
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